DISCUSSION.
Dr. CAUTLEY: On behalf of the Section I beg to express the thanks of the present members to Dr. Cobbett for the admirable manner in which he has opened this discussion, and for the great amount of care and trouble which he has obviously taken in placing his experience and opinions before us in such a lucid manner. It is advisable that the scope of the discussion should be somewhat limited and not include the less common portals of entry of the tubercle bacillus. Placental infection may, I think, be entirely omitted. Cutaneous infection is rare and need not detain us for long. Debove (1911) has reported a case I should like to mention, for it proves that the bovine bacillus can produce adenopathy and pulmonary tuberculosis in the human adult. Infection took place from an accidental scratch on the hand, and pulmonary tuberculosis followed axillary adenitis.
The argument should mainly centre round the alimentary and respiratory tracts, including the tonsils and nasopharyngeal mucosa, as the portals of entry. It is extremely difficult to dissociate one from the other in clinical work. In the remarkable instance reported by Reich (1878) , two midwives divided the obstetric practice of a town of 1,300 inhabitants. Both practised mouth-to-mouth aspiration and blowing into the nose of the newborn. One midwife was tuberculous, and within fourteen months ten of her babies died from tuberculous meningitis, while those under the other midwife were unaffected. Similar instances have been recorded by Marfan and Demme. They prove human infection, but not the portal of entry.
It is necessary also to consider the possibility of infection by tuberculous milk. So many arguments concerning the portals of entry involve the mode of infection that it will be impossible to limit the discussion strictly to these portals. If we admit that tuberculous milk is the chief source of infection, it almost certainly follows that the infection enters by the alimentary tract.
In addition we may consider the question of the identity or relationship of the human with the bovine bacillus. In all probability these organisms are modifications of a common stock, closely allied, though presenting many slight and important differences. The human bacillus can produce tuberculosis in the bovine animal, and the bovine species can set up the disease in the human subject.
The bovine organism is the more virulent. This raises a further point-namely, that of dosage. It is not sufficiently recognized that the dose is of great importance, as well as the virulence of the organism used. Too much importance has been attached to the nature of the soil and the virulence of the bacillus, and too little to the number of the bacilli disseminated. Dr. Cobbett's investigations, to which he has briefly referred, show this very clearly. In the subcutaneous infection of calves with human bacilli the disease became arrested ultimately, no matter the dose injected. And in order to make certain of a fatal issue on injecting bovine bacilli, he found that a dose of 50 mg. was needed. Still larger doses were required in feeding experiments. According to Eastwood, a milligramme contains 4,500 million bacilli. Consequently it is difficult to attach overwhelming importance to the comparatively few tubercle bacilli ordinarily ingested in cow's milk. Observations like this strongly support Dr. Cobbett's hypothesis of respiratory infection. If he can prove with certainty that the inspiration of a few bacilli can set up tuberculosis-and apparently his investigations warrant this assumption-then it becomes incredible that the alimentary tract can be the portal of entry, seeing that in feeding experiments such enormous doses are requisite in order to produce infection.
Passing to another point, we may consider whether a small dose gives rise to localized or general infection, or perchance increases immunity." It has been shown by feeding experiments, which are apparently trustworthy, that the bacilli can penetrate the intact mucosa of young animals and reach distant parts of the body. Under favourable conditions even one bacillus might become localized in a gland, multiply, and cause caseation. Both the tracheo-bronchial glands and the lungs can be infected via the alimentary tract. Rabinowitch (1908) inserted bovine bacilli into sucking pigs through a gastric fistula with the oesophagus closed, and found them in blood, lungs, and viscera in twenty-two hours. Such a result is conceivable in infants fed on infected milk. If the bacilli are not detained in the glands or lungs, and pass onward to the left side of the heart and the meninges, a meningitis may be set up and no local focus be found after death. There are occasionally cases of tuberculous meningitis, though I admit they are rare, in which no local focus can be found on most careful examination.
Alimentary infection is not necessarily milk infection. Were such the case one would expect a much greater frequency of tuberculosis in early life, if we can rely on the figures given to prove the frequency of the disease in cows. It is said that 2 per cent. of the cows in England have tuberculous udders, and that 50 per cent. have tuberculous lesions in the carcase. Debove (1911) states that there are over JY-4 eight million cows in France, and that from 15 to 50 per cent., according to the district, are tuberculous, and that 5 to 15 per cent. of these have tuberculous udders. In spite of these figures infantile tuberculosis is not a very common disease-not nearly as frequent as we should be justified in expecting on the assumption that tuberculous cows' milk is the main source of infection.
Unconscious feeding experiments may be quoted in support of my argument. In the course of the German Government Investigation, 1905-09, there were investigated sixty-nine instances in which the milk of tuberculous cows was consumed in some form by 151 children and 209 adults. Yet only two of the children were affected, and they merely had a mild adenitis. These children were the youngest of the family. They had taken the milk for a year and for a year and a half respectively, and the milk was from cows with virulent disease of the udder. Such cases imply that to secure human infection by tuberculous milk the requirements are youthful age, a badly infected milk, and the prolonged ingestion of such milk.
I cannot help feeling that the probability of the infection being of human origin is much greater. Tuberculosis is common in Japan, China and India, although the infants in these countries are breast-fed for two to three years. In hospital practice tuberculosis is quite common, and though statistical figures are not available, it is probably relatively more frequent than among the better classes, although the poor get less milk, and that of an inferior quality. In nine out of seventeen successive tuberculous hospital patients, who died under 1 year of age, there was strong reason to suppose that the source of infection was a tuberculous relative. Some of these nine infants were said never to have tasted cows' milk. Moreover, the sort of case one sees in consulting practice is that of a child such as I saw recently. She was 3 years old, brought up on cooked milk, and apparently had been healthy until she developed tuberculous meningitis. Possibly the source of infection was a tuberculous relative with whom she had been in contact for a fortnight a year previously. Cases of this type are not uncommon. In other instances a breast-fed child has developed the disease shortly after being weaned, and the assumption has been that infection was derived from milk, but it is not always possible to ascertain the source. Nuttall has estimated that a patient with open tuberculosis may expectorate 4,000 million bacilli daily. The chances of infection for a baby brought in contact with such a case are enormous. During the crawling age the chances of infection are still greater. Dieudonne, of Wuirzburg (1903) , examined the nasal secretion and the dirt on the hands of children, aged 9 months to 31 years, and found tubercle bacilli almost always present. The opportunities for the repeated infection of a child of the crawling age, in contact with open tuberculosis or living in a room previously occupied by such a patient, and not disinfected, are very great.
As portals of entry the tonsils and adenoid tissues of the nasopharynx are of considerable importance, yet I would point out that cervical adenitis is not certain proof of infection through the mucous membrane of the mouth or pharynx. It has been produced experimentally by the injection of bacilli into the stomach. The whole lymphatic system and the lungs can be thus infected.
Clinical experience and a careful consideration of much of the enormous amount of the experimental evidence now available have led mne at present to the conclusion that tuberculosis in children is generally alimentary in origin, and that the infection is much more frequently *derived from the human subject than from cows' milk. Dr. Cobbett's experiments on aerial infection will lead me to reconsider the matter very carefully. Still, I think it certain that milk infection does sometimes take place, but that too much importance it attached to it, and too little to human infection. No baby should be allowed to be in contact with a case of open tuberculosis.
Another point for consideration is whether tuberculosis is anaphylactic. Does the repeated ingestion of small numbers of tubercle bacilli increase immunity by the production of auto-cytotoxins, or does it increase susceptibility ? This question is somewhat outside the scope of our discussion though connected therewith.
Mr. R. CLEMENT LUCAS said that when he read the notice intimating that Dr. Cobbett would give an address on " The Portals of Invasion in Tuberculosis" he wondered what part of the human body that gentleman could possibly exclude, and he was pleased to hear him say, after a time, that he admitted a certain number were from the cuticular surface and the outside. He (Mr. Lucas) feared that only from that standpoint could a surgeon discuss the subject. Indeed, if he were to follow strictly the limitations which the President had laid down, he must resume his seat at once-i.e., if he were only to discuss the cases where infection occurred through the intestine and the respiratory tract. Professor Howard Marsh would remember when they were young surgeons together, attached respectively to St. Bartholomew's and Guy's, and each of thein attached to a children's hospital, what an immense number of children came under their care suffering from tuberculous jY-4a
